Adolescence
Introduction
Transition is defined as the process of moving from one state to another. 1 In this manuscript we describe two types of transition, namely the transition from childhood to adulthood, and the transition from paediatric to adult care. Adolescence can be seen as a phase during transition from childhood to adulthood. Adolescence is characterized by the development of autonomy and independence, by increasing social interaction with peers, and future choices in education, employment, and living arrangements. 2e5 Adolescents with epilepsy have to deal with additional lifestyle implications, e.g., driving regulations, occupational restrictions and medication adherence. 2e6 Furthermore, epilepsy and comorbid conditions can substantially delay physical, cognitive and social development during childhood, affecting the transition to adulthood, and thereby risking lowered psychosocial outcome. 3, 4, 6, 7 Previous studies found indeed that patients with (childhood-onset) epilepsy, with or without comorbid intellectual disabilities, had a lower educational and vocational outcome and subsequently a lower socioeconomic status. In addition, these patients experienced more social isolation and higher depression rates, and had more problems with self-care and daily activities compared with healthy controls.
5,8e11
Epilepsy and comorbid conditions can either persist or remit in adolescence and emerging adulthood, with major consequences for the patient's life, e.g., for choice of treatment, career opportunities, daily activities, or living arrangements. 3 Therefore, re-evaluation of medical and psychosocial problems during adolescence and early adulthood is essential. 12 At a certain point, the adolescent with ongoing seizures has to transition from a family-centered paediatric care to the individual-centered adult care. 13 Epilepsy transition clinics have been set up to optimize seizure control, to initiate early interventions for psychosocial problems, and to lessen the fear of moving to adult care. 3, 14 To evaluate medical, familial, educational/occupational and psychosocial developmental issues during transition from adolescence to adulthood, and to guide the transition into adult care, a multidisciplinary Epilepsy Transition Clinic was set up at our tertiary Epilepsy Center in 2012.
Objectives
The objectives of this study are to describe the process and outcomes of our multidisciplinary Epilepsy Transition Clinic at the tertiary Epilepsy Center Kempenhaeghe.
Methods

The epilepsy transition clinic
The Epilepsy Transition Clinic was set up in March 2012 as part of outpatient care of a tertiary epilepsy center. The transition clinic is staffed by a neurologist/epileptologist, clinical neuropsychologist, an educationalist/occupational counselor and a social worker, all with knowledge of and experience in paediatric and adult medical and developmental issues in patients with epilepsy. Patients (and their caregiver(s)) are seen in three consecutive 30 min consultations ('the carousel') planned in one morning with the above mentioned health care professionals, as is shown in Fig. 1 . The neurologist and clinical neuropsychologist work together in a combined consultation because of the interaction between the two fields of expertise. All three consultations focus on exploring the adolescent's developmental stage (e.g., individualization and schooling/work), as well as obtaining information on relevant age-related issues such as driving, the use of antiepileptic drugs (AEDs) with potential teratogenic effects, and the use of alcohol/drugs. The potential risk of inheritance of epilepsy was discussed with young women in child bearing age. If applicable, the interactions between AEDs and oral contraceptives was discussed by the neurologist. Also the future perspectives of the adolescent and his/her parents are assessed. In a consecutive multidisciplinary meeting, functioning and development in the four transitional domains (medical, neuropsychological, social, educational/vocational) is reviewed, after which a tailored advice is provided to the patient. This advice can cover one or several of the domains and is discussed with the patient (and caregiver(s)) directly after the multidisciplinary meeting. Most importantly, the advice is focused on autonomy, with the patient actively involved and in charge of his own decisions. All health professionals incorporate empowerment in their communication during the consultations.
Following this consultation carousel, a diagnostic work-up can be provided, including magnetic resonance imaging (MRI), neuropsychological assessment, electroencephalography (EEG), or collection of blood samples. Treatment changes in the current AEDs can be advised or the patient can be offered alternative treatment options, such as a ketogenic diet (KD), vagus nerve stimulator (VNS), or epilepsy surgery. Tailored advices from the health care professionals can include for example a vocational training, or support from a (neuro)psychologist or from a social worker (e.g., in organizing living arrangements or financial guidance). Preferably, after two to three visits, the patient is referred to an adult neurologist (if preferred by the patient, the transition clinic's neurologist or another adult neurologist working at our tertiary referral center can provide long-term medical epilepsy care with regular visits at the transition clinic's neurologist after transition to adult care), or, in case of seizure remission without AEDs, to a general practitioner. The procedure of the Epilepsy Transition Clinic is shown in Fig. 1. 
Inclusion and exclusion criteria
Adolescents and young adults who visited the transition clinic between March 2012 and September 2014, with a confirmed diagnosis or highly probable diagnosis of (childhood-onset) epilepsy were included in the study. The age limits for referral to the transition clinic were 15e25 years. Patients diagnosed with non-epileptic seizures only, or those with severe mental retardation (IQ < 35) were excluded.
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Data collection
The following medical, demographic and psychosocial data were collected from all patients who visited the Epilepsy 
Statistical analysis
Statistical analysis was performed by IBM SPSS Version 21. We used descriptive statistics to compute percentages (%) and frequencies (n) of categorical variables. In case of a normal distribution pattern of continuous variables, the mean and standard deviation (SD) are shown, whereas in case of a nonnormal distribution pattern the mean and interquartile range (IQR) are represented. Table 1 shows that 117 patients were included in our study (65 boys, 52 girls), with a median age of 18.3 years (IQR 3). Mean full intelligence score was 82.5 (SD 15.4), and forty-two patients had a below average IQ (36.2%) or had a mild mental retardation (19.8%). Forty-eight patients (43.6%) of the total population ever had special education, of which 12 patients with a normal intelligence. Fifty-two patients (48.1%) showed independence. Fourteen out of sixteen adult patients (aged 21e25 years) were still living at home with their parents. 
Results
Patient characteristics
Three out of these sixteen adult patients were currently unemployed and not studying. Eighty-five patients (78.7%) were considered having sufficient social participation and social support from peers. Thirty-three patients (30.0%) were considered having unsupportive family conditions. Epilepsy-related variables are shown in Table 2 . Mean duration of epilepsy was about 10.4 years (SD 5.0), and 59 patients (54.1%) had a seizure frequency of less than one seizure per year. Ninety-four patients (80.3%) were diagnosed with localization-related epilepsy. Fifty-eight (69.0%) were selfreported compliant to AEDs. Nine patients (7.6%) were not using any AEDs anymore at time of referral to the transition clinic, mostly because of seizure remission.
Diagnostic procedures and outcome
The number of diagnostic work-ups is shown in Fig. 1 and Table 3 . In 89 patients (76.1%), a diagnostic work-up was provided. Twenty-eight patients further a diagnostic work-up was already done in the past, or a diagnostic work-up was not considered necessary during their visit at the transition clinic. Clinical neuropsychological assessment was conducted in 61 patients (52.1%). In thirty-four patients (29.1%) also the intellectual abilities were tested. Seven patients (6.0%) were tested for autism spectrum disorder, and this diagnosis was confirmed in two patients (1.7%). In eleven patients (9.4%) the test was focused specifically on AED's potential cognitive adverse effects (such as reduced central processing speed) which were found in 4 patients (3.4%). A second clinical neuropsychological assessment was conducted in four patients to evaluate the effects of AED withdrawal; 3 out of 4 patients showed substantial improvement of their processing speed after AED switch or withdrawal; in one patient the side effects increased after switch of AED.
In 16 patients (13.7%) seizures negatively influenced the central processing speed. In 8 of the 16 patients improvement was observed after adequate reduction of seizure frequency. In 2 patients the negative effects of epilepsy persisted, even after adjustment of AEDs. Seven patients (6.0%) were specifically tested for their personality and coping strategies.
Twenty-eight MRIs (23.9%) were conducted, of which 5 were abnormal and had consequences for further treatment options: 3 patients were referred for epilepsy surgery and one patient received a VNS.
Sixty-one EEG (52.1%) registrations included 22 one-hour EEG registrations (18.8%) and 39 24-h ambulatory EEG registrations (33.3%). Thirty-three EEGs were abnormal.
Forty-one patients (35.0%) were shortly admitted (approximately 24 h) to facilitate the diagnostic work-up.
Following diagnostic work-up, epilepsy diagnoses were changed in 14 patients (12.0%), out of which 3 patients (2.6%) were diagnosed with non-epileptic seizures.
Nineteen patients (16.2%) had complete seizure remission (for at least one year).
Antiepileptic drugs were changed in 64 patients (54.7%). In 20 patients (17.1%) AEDs were completely withdrawn, and dosage was adjusted (either increased or decreased) in 24 patients (20.5%). The main reason for changing AED treatment was seizure remission, or side effects in 16 patients (13.7%). Valproate was completely withdrawn in 9 out of 10 girls, because of potential teratogenic effects in women in the child bearing age. 
After a diagnostic work-up, eight patients (6.8%) were referred for a pre-surgical assessment for epilepsy surgery. One patient started a ketogenic diet, and two patients were referred for a vagus nerve stimulator.
Consultations and interventions
Consultations and interventions are shown in Fig. 1 and Table  4 . Thirty-one patients (26.5%) required assistance by the social worker to apply for suitable housing or supported living accommodations. Improving separation from parents, financial assistance or guardianship, or help to improve the adolescent's social interaction with peers were provided in 9 patients (7.7%), 12 patients (10.3%), and 4 patients (3.4%), respectively. In nine patients (7.7%), a social worker was involved to improve family interactions and support. Educational (n ¼ 25, 21.4%) or vocational assistance or Vocational Training (both n ¼ 11; 9.4%), appropriate for the individual's capacity, were provided by the educationalist/ occupational counselor. In 17 patients (14.5%) psychological consultations and follow-up for psychosocial problems was provided.
4.4.
Transition from paediatric to adult care
As shown in Table 3 , 99 patients were referred by a neurologist of our epilepsy center, of which 54 (54.5%) by the transition clinic's neurologist. Ten patients (8.5%) were referred by an external neurologist, 4 (3.4%) by their general practitioner, and 3 (3.4%) by a paediatrician. At time of referral to the transition clinic, 66 patients (56.4%) were 18 years or older. In total, 43 patients (36.8%) were referred from a paediatrician or paediatric neurologist to an adult neurologist. Three patients (2.6%) were referred to a psychiatrist for further follow-up because of the impact of their psychiatric comorbid conditions. At the time of analysis, 57 patients (48.7%) were still in follow-up at the transition clinic's neurologist for the following reasons: sixteen patients (13.7%) preferred to remain under long-term medical epilepsy 
care with regular visits at the transition clinic's neurologist after transition to adult care ('transition to adult medical care'), or under temporary follow-up because of recent changes in epilepsy treatment (n ¼ 34, 29.1%), or awaiting the results of a diagnostic work-up (n ¼ 7, 6.0%). However, not all epilepsy patients are in need of epilepsy care at a specialized tertiary referral hospital, and 11 patients (9.4%) were referred to an external neurologist at a general hospital for further epilepsy care. Ten patients (8.5%) no longer required follow-up of specialized epilepsy care because of complete seizure remission (8 out of 10) or adequate seizure control for at least one year, and were referred back to their general practitioner. The number of referrals are shown in Fig. 1 and Table 5 .
Discussion
Our epilepsy transition clinic uses a combined approach of a neurologist/epileptologist, neuropsychologist, an educationalist/occupational counselor and a social worker. This multidisciplinary approach allows us to re-evaluate specific medical and psychosocial developmental issues that arise during transition from adolescence to adult and provide both fine-tuned diagnostic work-up and treatment interventions. Several transition clinics for adolescents with epilepsy have been described, but only limited data on the process and outcomes of transitional care in clinical practice are available. There is no consensus for its setting, staffing or the necessary procedures, and there is still no proof which model is the best. 4,14e17 Transition clinics are held within the paediatric or adult setting. 15 Joint consultation of adult and paediatric neurologists with or without support of epilepsy nurses is the most reported organization form. This staffing is sometimes complemented with career advisers, social workers and psychologists. 15,16,18e20 The presence of a familiar (paediatric) health care worker can provide continuity of care. 3,4,7,13e15 A collaboration between paediatric and adult health care workers is sometimes recommended, as medical and psychosocial issues can be evaluated from both perspectives. 3, 13 However, Lewis et al. 21 state that adolescents with epilepsy still experience insufficient psychosocial care during transition to adult health care.
A neuropsychologic revaluation of cognitive, behavioral and attention problems during transition to adulthood is highly recommendable, because behavioral problems and cognitive impairments and even cognitive deterioration require medical or psychoeducational interventions. 2, 12 In addition, unrecognized conditions with major consequences for adolescents with epilepsy must be diagnosed. Moreover, a clinical neuropsychologic assessment can provide specific data about the patient's intellectual abilities, or cognitive adverse events of the AED's (e.g., central processing speed). These data can be usefull for further follow-up, e.g., to monitor treatment effects or for an educationalist to determine the patient's academic expectations.
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The collaboration with the educationalist/occupational counselor is especially important, as learning disorders, underemployment and unemployment are common in adolescents with epilepsy. 22 Even patients with epilepsy with a normal intelligence suffer academic underachievement, and frequently fail to complete higher education.
Sixty percent of the patients with epilepsy worry about future education and employment. 4 An educationalist/occupational counselor helps patients to make appropriate future career choices in line with the characteristics of their epilepsy and their individual capacities, based on the outcome of a clinical neuropsychological assessment. Furthermore, the educationalist/occupational counselor has the ability to contact the patient's teacher or school staff members to provide further information about the individual's wishes and capacities with an individual education plan. Among our population, we found that 13.7% of the patients (n ¼ 16) were unemployed and currently not studying, compared to 20.5% of the youth aged 15e27 years in the Dutch population (Statistics Netherlands). However, the mean age at first visit was just above 18 years old in our transition clinic, and 77.8% (n ¼ 91) of our population was still in school, which might be a reasonable explanation for the differences found with the Dutch reference population which has supposedly a higher average age. Causes for unemployment among adolescents with epilepsy include seizure frequency and severity, transportation or driving restrictions, and stigma by employers and society. Predictors for employment are seizure control, level of intelligence, adaptive coping styles and vocational training. 22 One of the most important contributions from the social worker was to optimize and arrange future living arrangements for adult patients without seizure remission. Ninetytwo percent of the adolescent study population was still living at home with their parents, of which 88.2% (15 out of 17) of the adolescents aged 21e25 years. This percentage is extremely high, compared to the normal population in which 50% of the girls and 65% of the boys at age 21, and 15% and 30% at the age of 25 live with their parents (Statistics Netherlands).
A social worker has extensive knowledge about resource facilitations, community support, and the consequences of the child's illness on complex family relations and family support. 12, 20 Literature suggests one of the most important reasons for relatives to seek help from a social worker is to increase the patient's independence and self-responsibility. 12 In our study, we found that 9 patients needed support from a 
social worker to increase their independence and self-efficacy. Although we have no comparative numbers, the clinical experience in our patient group shows many adolescents develop a passive role in daily functioning and gaining independence, leading to so called 'learned helplessness'. 23 Independence and social participation were evaluated by the social worker and clinical neuropsychologist, but it would be better to use standarised measures for these variables. One example of a validated tool to measure social participation during transition to adulthood (validated for youth with cerebral palsy and normal intelligence) is the Rotterdam Transition Profile. 24 This tool distinguishes three developmental phases of transition to adulthood, namely the dependent childhood phase, the transition phase, and the independent adulthood phase. In total, six domains of social participation and three healthcare domains are evaluated in order to determine the adolescent's level of functioning. 24 Based on the outcomes of our epilepsy transition clinic, reevaluation of medical and psychosocial issues during the years of transition to adulthood is of utmost importance. After a diagnostic work-up, the diagnosis was changed in 14 patients (12.0%), compared to 15% found by Appleton et al. 4 In the study of Smith et al., 17 30 out of 207 patients (14.5%) were diagnosed with a non-epileptic diagnosis, and 4 out of these 207 patients (1.9%) with a single seizure. Most of the patients consulted by Smith et al. 17 were referred by general practitioners, paediatric neurologist, general paediatricians, namely 94 patients, 59 patients and 41 patients respectively. The relatively low number of altered diagnosis in our study compared to Appleton et al. 4 and Smith et al. 17 is not surprising, since most of the patients were referred by a specialized neurologists/epileptologist from our specialized epilepsy hospital, and a probable diagnosis of epilepsy had been made before. In nineteen patients with seizure remission for at least one year, AEDs were reduced and finally withdrawn. Eight patients with seizure remission were referred to their general practitioner, one patient was referred to adult care for further follow-up, and six remained temporarily under the care of a neurologist in our centre pending withdrawal of their AED. In 16 patients AEDs were causing side effects (e.g., mental slowing), and in 9 women in the child bearing age Valproate was withdrawn. In total, an AED change was applied in 64 patients (54.7%). Furthermore, a total of eleven referrals for epilepsy surgery, a VNS or a ketogenic diet were made. These numbers indicate that many patients were on an inappropriate antiepileptic drug treatment, or had suboptimal antiepileptic therapy and therefore side effects or inadequate seizure control. In Appleton's clinic, 4 22% of the patients underwent a change in AED prescription, but dose alterations were excluded from their analysis. Prescriptions were changed in 20% of the teenagers in the clinic of Smith et al. 17 Remarkably, patients with a diagnosis of 'epilepsy or probable epilepsy' were referred to the transition clinic of Smith et al., 17 and 14%
finally obtained a diagnosis of non-epileptic disorders. Forty-three patients with ongoing seizures were referred to adult care, after a multidisciplinary evaluation of their medical, educational/vocational, and psychosocial status in order to optimize not only seizure control but also their independence, and future perspective for a suitable job and living arrangements.
Transition from child to adulthood is a process, and development to independence is not captured within strict age limits. 3 The age limitation of our transition clinic had a minimum of 15 years, but had an upper limit of 25 years, since developmental milestones are often delayed in patients with epilepsy. 14, 25 This explains why patients in our transition
clinic were approximately two years older compared to other studies. 14, 16, 17 Although the optimal age for transition to adult care remains unknown, experts advise to prepare patients with a chronic disease for the medical transition process at a young age (e.g., 12 years old). 13e15, 18 We recommend to start the preparation for transition to adult medical care as early as possible, preferably at the pretransitional age when children are still in paediatric care. The Transition Readiness Assessment Questionnaire (TRAQ) can be used to assess the adolescent's readiness for transition to adult care. The TRAQ is a validated tool for adolescents with special health care needs to objective the adolescent's readiness for transition from paediatric to adult care by measuring their self-management skills and self-advocacy. 26 Furthermore, this tool can be used to determine the need for additional educational support and interventions.
To further improve transition from paediatric to adult care, multidisciplinary transitional services should be integrated within the traditional paediatric and adult epilepsy health care services. The number of transition clinics for adolescents and young adults with epilepsy should be increased, and their setting should finally be extended to local referral hospitals too, instead of tertiary referral epilepsy centers only. 15 
Conclusion
This study describes a transition clinic in a tertiary epilepsy center, staffed by a neurologist/epileptologist, neuropsychologist, a social worker and an educationalist/occupational counselor. A diagnostic work-up and evaluation of medical, psychosocial and educational/vocational status during adolescence and early adulthood are strongly recommended in order to optimize seizure control and long-term psychosocial outcome for patients with persistent seizures, before transition from paediatric to adult care.
